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ENVIRONMENTALLY PROTECTED 
MICROPHONE FOR AN ACTIVE NOISE 

CONTROL SYSTEM 

The present application claims priority to US. Provi 
sional Patent Application Serial No. 60/276,224, ?led 15 
Mar. 2001. 

BACKGROUND OF THE INVENTION 

The present invention relates to an air introduction 
system, and more particularly to an active noise control 
microphone Which is hardened against a hostile environ 
ment. 

Manufacturers have employed active and passive meth 
ods to reduce engine noise Within the passenger compart 
ment. Such noise frequently emanates from the engine, 
travels through the air induction system and emanates into 
the passenger compartment. 

Active systems use a speaker to create a canceling sound 
that attenuates engine noise. The sound created is out of 
phase With the engine noise and combines With this noise to 
result in its reduction. Generally, this sound is generated in 
proximity to the inlet of the air induction system. In one such 
system, a control unit, such as a digital signal processor, 
obtains data from the vehicle engine, creates a predictive 
model of engine noise, and thereby generates the appropriate 
cancellation signal based on the results of this model. This 
signal is then transmitted to the speaker, Which transforms 
the signal into a canceling sound. Because the control unit 
may not perfectly model engine noise, an error microphone 
is placed in proximity to the intake of the air induction 
system to determine if engine noise need be further attenu 
ated. 

Typically, the error microphone and speaker are mounted 
to the air induction system. During vehicle operation the 
microphone may be subject to damage caused by Weathering 
including snoW, mud, ice, stones, leaves insects, and other 
environmental conditions. To move the microphone may 
cause the noise attenuation system to function less than 
optimally. 

Accordingly, it is desirable to provide a mounting 
arrangement for an active noise control microphone Which 
hardens the microphone against environmental conditions. 

SUMMARY OF THE INVENTION 

The air introduction system according to the present 
invention provides an active noise control system Which 
includes an environmentally protected microphone. A sup 
port structure de?nes a louvered cage over a microphone 
reception cavity. The microphone is mounted to a circuit 
board Which ?ts Within the microphone reception cavity. The 
louvered cage is formed by the support structure to protect 
the microphone from relatively large debris such as rocks 
and the like. Acover ?ts into the cavity opposite the louvered 
cage to encase the microphone therein. A seal such as an 
O-ring assures the cover Waterproofs the cavity. 
An open cell foam surrounds the microphone and a 

Waterproof material encases the foam. The Waterproof mate 
rial encases the foam With an excess amount of material such 
that Waterproof material provides for internal air expansion 
and contraction. Applicant has determined that by locating 
the foam betWeen the microphone and the Waterproof mate 
rial improved transmission of acoustic Waves is provided 
Which thereby maintains microphone sensitivity. 

The present invention therefore provides a mounting 
arrangement for an active noise control microphone Which 
hardens the microphone against environmental conditions. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

The various features and advantages of this invention Will 
become apparent to those skilled in the art from the folloW 
ing detailed description of the currently preferred embodi 
ment. The draWings that accompany the detailed description 
can be brie?y described as folloWs: 

FIG. 1 is a general schematic vieW of an air introduction 
system according to the present invention; 

FIG. 2 is a front perspective vieW of an air introduction 
body having an active noise control microphone assembly 
attached thereto; 

FIG. 3 is a general perspective vieW of the active noise 
control microphone mounted to a support structure; 

FIG. 4 is an exploded vieW of vieW of the active noise 
control microphone; and 

FIG. 5 is a sectional vieW of the vieW of the active noise 
control microphone mounted to the support structure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 illustrates a general schematic vieW of an air 
introduction system 10 for a vehicle (illustrated schemati 
cally at 12). Preferably, the air introduction system 10 
includes an air introduction body 14 mounted adjacent a 
vehicle body component 16 such as a vehicle bumper. The 
air introduction body 14 intakes ambient air to communicate 
air?oW to an engine 18 through a duct 19. As knoWn, noise 
and vibration from the engine 18 emanates through the air 
introduction system 10. 
The air introduction body 14 includes an inlet 20. An 

active noise control system 22 is provided to minimiZe 
engine noise Which is radiated through the air introduction 
system 10. The active noise control system 22 preferably 
includes a microphone 24 mounted to a support structure 26. 
Support structure 26 is operatively connected to the air 
introduction body 14 adjacent to the inlet 20. The support 
structure 26 is designed to be relatively acoustically trans 
parent to avoid interference With loW frequency sound 
Waves. Acoustic transparency is accomplished by ensuring 
that the support structure 26 does not itself create a pressure 
barrier during operation of the system. The support structure 
26 spaces the microphone 24 a predetermined distance from 
the inlet 20 to ensure proper sound reception. 

Referring to FIG. 2, the support structure 26 is preferably 
of a substantially hemispherical basket like shape. The 
support structure includes a support ring 28 having a plu 
rality of hemispherical longitudinal members 30 extending 
therefrom. The support ring 28 mounts about the inlet 20. 
One or more latitudinal rings 32 further interconnect the 
longitudinal members 30 to provide additional rigidity. 
Preferably, the microphone 24 is mounted betWeen tWo the 
longitudinal members 30 (FIG. 3) such that the microphone 
is mounted off the center of intake 20 to ensure complete 
reception of sound. The support structure 26 provides for 
air?oW therethrough to place the microphone 24 in a pre 
ferred reception area such that a controller 34 and speaker 36 
of the active noise control system 22 effectively counteracts 
undesirable noise as generally knoWn. 

Locating the microphone adjacent the inlet 20, particu 
larly Within a forWard facing body component 16 (FIG. 1) 
locates the microphone 24 in an environmentally hostile 
location. The present invention advantageously protects the 
microphone from such an environment While minimiZing 
undesirable attenuation thereof. 

Referring to FIG. 4, an exploded vieW of the support 
structure 26 is illustrated. The support structure 26 de?nes a 
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louvered cage 38 (also illustrated in FIG. 3) over a micro 
phone reception cavity 40. The louvered cage 38 is prefer 
ably integrally formed With the support structure to protect 
the microphone from relatively large debris such as rocks 
and the like. 

The microphone 24 is preferably mounted to a circuit 
board 42 Which ?ts Within the microphone reception cavity 
40. The circuit board 42 preferably includes the control 
electronics for the microphone 24 such as a preamp and may 
alternatively or additionally include other active noise con 
trol system components. Acover 44 ?ts into the cavity 40 to 
encase the microphone 24 therein. A seal 46 such as an 
O-ring or the like assures the cover 44 Waterproofs the cavity 
40 opposite the louvered cage 38. 

The cover 44 preferably includes an aperture 48 to receive 
a connector 50 Which communicates With the circuit board 
42. The connector 50 provides for signal communication 
With the controller 34 (FIG. 2). It should be understood that 
other connectors including Wires directly soldered to the 
circuit board 42 Will also bene?t from the present invention. 
A seal 52 such as a gasket further assures a Waterproof seal 
is maintained betWeen the cover 44 and the connector 50. 

Threaded fasteners 54 mount the cover 44 to the support 
structure 26 and the connector 50 With the cover 44. Metallic 
threaded inserts 56 are frictionally located Within apertures 
58 of the non-metallic support structure 26 and cover 44 to 
provide for repeated reception of the threaded fasteners. 
Assembly and disassembly is thereby more readily 
achieved. 

To Waterproof the louvered cage 38 (also illustrated in 
FIG. 3) and protect the microphone 24 adjacent thereto, a 
Waterproof material 58 such as a polyethylene ?lm surround 
the microphone 24. Other thin ?lms such as Sympatex Will 
also bene?t from the present invention. An open cell foam 
60 preferably surround the microphone 24 and the Water 
proof material 58 encases the foam 60. Applicant has 
determined that by locating the foam 60 betWeen the micro 
phone 24 and the Waterproof material 58, improved trans 
mission of acoustic Waves is provided Which thereby main 
tains microphone sensitivity. 

Referring to FIG. 5, the Waterproof material 58 is pref 
erably attached to the foam 60 and the circuit board 42. The 
Waterproof material 58 encases the foam 60 and also pro 
vides an excess amount of material such that Waterproof 
material 58 provides for internal air expansion and contrac 
tion. Preferably, the microphone 24 is mounted betWeen tWo 
the longitudinal members 30 (FIG. 3) such that the micro 
phone is mounted off a centerline axis A of the support 
structure 26. 

Alternatively, or in addition, a spray on Waterproof coat 
ing maybe directly applied to the foam 60, thereby avoiding 
the need for Waterproof material 58. 

The foregoing description is exemplary rather than 
de?ned by the limitations Within. Many modi?cations and 
variations of the present invention are possible in light of the 
above teachings. The preferred embodiments of this inven 
tion have been disclosed, hoWever, one of ordinary skill in 
the art Would recogniZe that certain modi?cations Would 
come Within the scope of this invention. It is, therefore, to 
be understood that Within the scope of the appended claims, 
the invention may be practiced otherWise than as speci?cally 
described. For that reason the folloWing claims should be 
studied to determine the true scope and content of this 
invention. 
What is claimed is: 
1. An active noise control microphone assembly compris 
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4 
a vehicle introduction body; 
a hemi-spherical support structure mounted adjacent said 

vehicle air introduction body said hemi-spherical sup 
port de?ning a central axis; 

a microphone mounted to said support structure offset 
from said central axis; and 

a Waterproof material protecting said microphone. 
2. The active noise control microphone assembly as 

recited in claim 1, further comprising a louvered cage for 
protecting said microphone. 

3. The active noise control microphone assembly as 
recited in claim 1, Wherein said Waterproof material includes 
a polyethylene ?lm. 

4. The active noise control microphone assembly as 
recited in claim 1, further comprising an open cell foam for 
protecting said microphone. 

5. The active noise control microphone assembly as 
recited in claim 4, Wherein said Waterproof material encases 
said open cell form. 

6. The active noise control microphone assembly as 
recited in claim 1, Wherein said Waterproof material includes 
excess material such that said Waterproof material provides 
for internal air expansion and contraction. 

7. The active noise control microphone assembly as 
recited in claim 1, further comprising an open cell foam for 
protecting said microphone, said Waterproof material cov 
ering said open cell foam. 

8. The active noise control microphone assembly as 
recited in claim 1, Wherein said support structure is a 
hemi-spherical basket-like shape. 

9. The active noise control microphone assembly as 
recited in claim 8, Wherein said support structure surrounds 
an inlet to said air introduction body. 

10. The active noise control microphone assembly as 
recited in claim 1, Wherein said microphone is offset from a 
center of said support structure. 

11. The active noise control microphone assembly as 
recited in claim 1, Wherein said microphone is mounted to 
a circuit board supported by said support structure. 

12. The active noise control microphone assembly as 
recited in claim 11, further comprising an open cell foam for 
protecting said microphone mounted to said circuit board. 

13. The active noise control microphone assembly as 
recited in claim 12, further comprising a polyethylene ?lm 
mounted to said circuit board to protect said open cell foam. 

14. The active noise control microphone assembly us 
recited in claim 1, Wherein said vehicle air introduction body 
is located adjacent a front bumper. 

15. An air introduction system comprising: 
a vehicle air introduction body; 
a support structure mounted adjacent said vehicle air 

introduction body and de?ning central axis, said sup 
port structure forming a louvered cage offset from said 
central axis; 

a microphone mounted to a circuit board, said circuit 
board mounted to said support structure adjacent said 
louvered cage; 

an open cell foam mounted to said circuit board and 
substantially surrounding said microphone; and 

a Waterproof material mounted to said circuit board and 
substantially surrounding said open cell foam. 

16. The air introduction system as recited in claim 15, 
Wherein said Waterproof material includes a polyethylene 
?lm. 

17. The air introduction system as recited in claim 15, 
Wherein said Waterproof material includes excess material 
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such that said Waterproof material provides for internal air 20. The air introduction system as recited in claim 15, 
expansion and contraction. Wherein said louvered cage is mounted adjacent a longitu 

18. The air introduction system as recited in claim 15, dinal member of said hemi-spherical support structure. 
Wherein said support structure is a head-spherical basket- 21. The air introduction system as recited in claim 15, 
like shape. 5 Wherein said vehicle air introduction body is located adja 

19. The air introduction system as recited in claim 15, cent a front bumper. 
further comprising a vehicle bumper, said air introduction 
body mounted adjacent said vehicle bumper. * * * * * 


